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Did you know that...

1. Virginia covers 43,326 square miles of land and has over 1,000 syuare miles of inland waler
and 1,728 square miles of coastal waters.

2. Three percent of the water on Earth is fresh water and only 1% is available for human
consumption. 2% is frozen in glaciers, and the remaining 97% is salt water,

3. Without water, the earth would ook like the moon

4, The color of water = naot clear, but actually blue. Pure water absorbs red, vellow and green
lights first and absorbs blue last. Since only the deepest bhue light can travel very far through

water, water takes on this blue color. You can see the color best in a swimming pool lined with
W ]'Il".t‘ CONCTeRe, Or ma i l:)'l'!"ll:;'ll ocean tar t!l}ll’l J{I'I'Il’_i

3, You could survive about @ month without food, but only 5 to 7 davs without water,

6. One gallon of water weighs 834 pounds,

740 trillion galloms of water a daj.' are carried in the atmosphore across the United States,

8. Waler makes up 83% of our blood, 70% of pur brain, and 90% of our lungs, Overall, our
badies are 70% water,

9. A tomato is about 93% water. An apple, a pineapple, and an ear of corn are cach 80% water,

10, The United States consumes water at twice the rate of other industeialized fnations,

1 It takes aboul 39,000 gallons of water to praduce the average domestic auto, including tires,

1.2, It takes about 800,000 gallons of water to grow an acre of cotton,

13. An acre of corn contributes more to humidity than a lake of the same size.

14, Water expands by mearly one tenth of its volume swhen il freezes, §eubic foot of water
becames 1.0 cubic feel of ice,

153, In the United States, water ulilities treat nearly 34 billion gallons of water every day.

16. A leaking faucet can waste up to 100 gallons of water a day.

17, The averase American Aushes about 26 2allons a dav down the toilel
2t B ]

18. A 10-minute shower uses about 55 gallons of water,

19. Two-thirds of the water used in an average home is used in the bathroom.

20. There is the same amount of water on Earth today as there was 3 billion yvears ago, and
the Earth will never get any more water. Because it moves in a nev er=ending o ‘,Lh‘ nature recy-

cles used water over and over, 5o, the water vou drink may have been a drink fora dinosaur!

Water is an important matural ﬁ D
resonrce—and one that we
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VIRGINIA'S WATER RESOURCES: Shaping Our Lives and Our Land
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frginia’s water rescntrees stretel from Ny straams as

i p‘ far wpest as Cumberlond Gap to Hie' Chesapeuke Bay

saetleratds ol thee Aantic constiime, Waker conmes from

sthiroes as waried as steeams, rivers, ikes, reseroois, agafers,
wwetlands, the Chesapeake Bay, and the Allantic Ocean.

Virginians have depended on weater since the firsk inhaly-
titpts qwalked o the shores of the fames River. They survivad
on water draion front wells and built their homes on the fertile
sails of the bawks of the rivers. As settlers moved inland, they
Buidle dims at the Fall Line to furmess the power of the rushing
water for thefr mills.

By the 17905, farmers who, worked the lumds upstream
plied Hheaaters on batoau to carry their crops to dowesstredn
meills, Water twas the post important source of power-until the
begtuning of the Industrial Revolition, Industries depended
oft the poaver of the free-flowing water to drive water whesls
inid maclitneny,

Tovday iwe depestd on ks, reservoirs; and yround twater
for our drinking water supply as well s for manufactiring
processes, The Chesiapeake Bay prowides s with seafood, recre-
ation, and a beaty Koo around Hie world, o shite it i
steeped in history and howntifl natural resources, Virginia's
iwaters contine fo Shape our [foes and our land. .

Y YVirginia Explorer

Kinsay Run in Graves Mil,

How Virginia's Water
Measures Up
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StateSurface Area. . .ooovvnnnnn ... 40,741 square miles

Perennial River Miles (Non-Tidal). ........ 49350

Miles of Border River (Potomac), . o...oooun. 180

Pablicly-Owned Lakes and Reservoirs  Number Acros
Greater than 5,000 acmes, ., ..o oeenn o500, 109,838
Less than 5,000acres ..o envnen 243,052,392
1 e OV R -. WS | 1542

Acres of Freshwater Wetlands ... ... .. 808,000

Acres af Tidal and Coastal Wetlands ... .. 236,900

EstarantarsMiles. . oo s s e 2,500

Atlantic Ocean Coastal Miles ... ... ........ 120

‘Total Coastal Shoreline Miles, including Chesapeake
Bay and Tidal Tributaries to a Widih of 110 Feet—3,315

Statewide Average Annual Rainfall—2.8 inches

Average Freshwater Discharge of All Rivers—
Approximalely 25 billion gallons: per day
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River Basins in Virginia

- Potomac-Shenandoah
About one-third of the Potomac basin lies m Virgmia, vet none
of the river flows through the Commonwealth. The biggest chal-
lenges in the Potomac subbasin come from urban and suburban
runoff, In the Shenandoah subbasin, the main source is agricultural
runoff. There is mercury pellution in the South Fork of the
Shenandoah and PCBs near Front Royal.

Rappahannock

The Rappahannock is about 200 miles long and up to seven
miles wide al several points, Sediment and nonpoint source pollu-
tion am!hrzlnp priorities in this basin, with excess nutrients becom-
ing a growing concern.

York

The Mattaponi and Pamunkey rivers join at West Point to form.
the Eq-mﬁe-lnng tidal York River which culminates at Yorktown.
Tﬁe e in ifus basm is the dlmppéarance ﬂf submrgaq

]ames

mile James is one of the 1'.’.'I‘lgE5f rivers in the United States lying:

with storm water during heavy rainstorms,
Roanoke

:shed.smh Mountain Lake, |

The James River Basin is. ‘Jn.fi:guua s largest river basin. The 340--

within the boundaries of one state. The b;ggﬁst challenge for the-
James is at L}mchbnrg and Elchmmﬁ where raw sewage can mix:

There are four. mm—maﬁwegm:m hmeRoamirﬂ rivm* water—"

#NEW

One of the oldest rivers in the world, the New River flows north
for 320 miles, creating some of the most challenging whitewater

stretches as it descends 1,000 feet on its way to the Mississippi. The

river below Claytor Lake is receiving relatively high levels of nutri-
ents, which some say is causing excessive growth of aquatic plants,

Tennesa’ee‘-ﬂfg_-ﬁanﬂy'

Many southwes! Virginia mountain streams feed the Tennessee
and Eig Sandy Rivers. The Clinch/Powell and Holston rivers lead
to the basin and are home to more than 100 different types of fresh-
water fish and mussels. Coal mining is a concern for the
Clinch/Powell River. The Holston is impacted by nonpoint sotrce

-agriculture and still has a prehibition on consumption of fish due Lo
‘mercury pollution which occurred in the early 1970s.

#Ehuwan

The Chowan River forms on the Virginia/North Carolina bor-

derand flows 145 miles through flat terrain and swamps on its way

to the Albemarle Sound. Streams in this basin are naturally
“swampy." They are acidic and often have low levels of dissolved
oxygen needed E-::rr';iquam: life.

Coastal
This area, with its mix of saltwater and freshwater driven by
tide and wind-driven currents, is called Tidewater. Marshlands and

wetlands help make it ameng the world's richest ecosystems. Some

of these waters are affected by nutrient over-enrichment. There

have also been shellfish bed closures due to bacteria contamination
from unknown sources and almswfﬂeagmsﬁ bﬁd&




There arg only o nafiral lakes
in Virginia. Mountain Laka in
Gilas Counly is a beautivl
B0-acre. privalely owned resort
with a depih of over 150 feet.
Lake Drummond {af nght),
which forms ine center of the
Graagt Dismal Swam) ME;

i5 only 5ix fes! deep,

Eutrophication

Man-made lakes are subject to accelerated eutrophication almost
from the onset of construction. “Eutrophicationis a term used to
define mutrient enrichment in lakes; reservoirs; and estuaries,
Eutrophication is a natural aging process in lakes. Lakes serve as
collection bowls for materials in the watershed: As they mature,
they gradually becorne more shallow as they fill up with sedi-
ments, nutrients, and the plants that feed on fertilizer. Over long
periods of time they become wetlands and ultimately, dry ldnd
This natural aging process can be accelerated, espec:al]wn marn-
made lakes placed close to human activities and development.
This condition is called cultural, or accelerated, eutrophication:
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“Great Shellfish Bay”

'he Chesapeake Bay is the largest estuary in the
United States and represents a complex and valuable
ecosystem. |ts watershed, or all the land from which
water drains into the Bay, extends from g small
stream near Cooperstown, New York, down to its
mouth at Morfolk, Virginia and covers 64,000 square
miles. Thirty-seven percent of the watershed lies in
Virginia. The vast network of rivers and streams that
forms the watershed flows through portions of six
states and the Dhistrict of Columbia toward the major
tidal tributaries and the main stem of the Bay. There,
freshwater mixes with salbwater from the ocean to
form a productive estuarine environment. Although
the Bay is a shallow body of water, averaging only 21
feel in depth, numerous types of habitals exist that
suppart o diverse array of aquatic plants and animals.

Virginda's portion of the Chesapeake Bay includes
the main stem from the mouth up to the Potomac
River, The waters of the Bay are also considered to
include the tidal portions of the Rappahannock, York,
and James rivers and the small creeks and bays that
drain directly into the Bay along its eastern and west-
ern shores. These waterways drain almaost 24,000
square miles of Virginia, representing approximately
56 percent of the Commonwealth.

Historically, the waters of the Chesapeake Bay
have been famous for their bountiful harvests of
crabs, oysters, striped bass, shad, and many other
commercially valuable species. However, the produc-
tivity of the Chesapeake Bay has declined in recent
years due o a number of factors, including dimin-
ished water quality, over-harvesting of certain
species, reductions in habitats (such as submerged
aquatic grasses), and, in the case of oysters, the effects
of diseases.

Inset: Chesapeake Bay watershed

The Chesapeake Bay Agreement

In 1983 Virginia joined with the states of
Maryland and Pennsylvania, the District of
Columbia, and the EPA in signing the
Chesapeake Bay Agreement. This agreement,
which has been further refined and devel-
oped over the years, has led to the establish-
ment of a comprehensive interstate program

for restoring water quality and habitat in Bay

waters. The current focus is on the water
quality problems that exist in the rivers,
streams, and creeks that form the tributaries
to-the Bay. Restoring the water quality of
these tributaries will lead to the restoration of
the water quality, habitat, and living
resources of the Bay.
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This-walt-astablished, healthty wetland figlos store, release; and filter water

Wetlands: Nature’s Water Purifiers

In Colonial times and even into the
20ith Century, wetlands were viewed
as bug-ridden, disease-bearing, inhos-
pitable lands that should be avoided
or climinated. Today we recognize
that wetlands perform a valuable role
in purenvironment.

Wetlands serve as nature’s sponge,
storing water in vegetation and above
and below ground during wel periods
and releasing water to streams and
rivers during dry periods. They help
with flood control, as wetlands along
rivers and streams can hold water for
periods of time and slow it down as it
moves downstream. By slowing water
movermient and wave action, wetlands
minimize erosion. Wetlands are also a
natural filter; they can remove excess
nutrients that may enter water from
surrounding agricultural land or from
industrial ‘and municipal discharges
and they can trap sediment from land
development within their watershed.

Wetlands are also an important
wildlife habitat for migratory birds,
waterfowl, and aquatic organisms.

3 A& Vieginia Expinmr

They also serve as a nursery for many
tish and shellfish species,

You may know wetlands  as
swamps, marshes, bogs, and bottom-
lands. Tidal wetlands, which are
tound along coastlines, can be saltwa-
ter or freshwater and are subject to the
daily fluctuations of the tides. Non-
tidal wetlands can be found connected
to tidal wetlands, along rivers and
streams, or inisolated lowlands. These
areas all share common elements that
classify them as wetlands. Each con-
tain hydric soils, or soils that can hold
water for moderate to long periods of
timg, dnd w:ﬂnratuving vegetation that
can tolerate being inundated by water
for portions of their growing season,
Wetlands also have a water pattern, or
hydrology, that keeps water levels at
or above the surface for a large portion
nf the growing SEas0n.

Wetlands are unique environments
with characteristics of both land and
water. This makes them very produc-
tive ecosystems as they have an abun-
dance of light, water, and nutrients;

but this also makes them very sensi-
tive to human impacts.

Between the 1700s and the 1980,
aver 53 percent of our nation's wet-
lands were lost. Fortunately, through
federal, state, and local regulatory pro-
grams.and through public awareness,
this rate of loss has been slowing.
Permits are now required to develop
wetlands and efforts have been made
to preserve existing wetlands, create
new wetlands, and restore and enhance
damaged wetland areas.

BEC works with other agencies to
ensure that development within wet-
lands is-conducted in an environmen-

tally sound manner and that unaveid-

able wetland losses are replaced
through creation of new wetlands or
restoration and enhancement of exist-

1
o
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ing ones. Other state agencies such as-

the Department of Game and Inland
Fisheries. and the Department  of
Conservation and Recreation work
with landowners to voluntarily restore
and preserve wetlands throughout the
Commonwealth,

—
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Virginia's Ground Water Resources

Virginin is a geographivally fascinating place! There are five physiographic provinees in
Virginia, displaying a wide varichy of wndergrotond formations, rocks, and soil. They are,
fromt east fo west, the Comstal Plapr, Pledwont, Blue Ridwe, Valley and Ridge, i
Cumberland Platear. Each area las a different effct on its ground water,

~== Coastal Plain

Characterization: thick, unconsohdated sedimentary
deposits,

Ground Water Availability: large quantities. In this
province large capacity wells are generally constructed in
deep confined aquifers and are capable of yielding millions
of gallons of ground water per day (up to 3,000 gallons per
minute [gpm).

Graund Water Quality: areas exist where naturally ocour-
ring chloride and fluoride levels exceed potable levels:

#o= Piedmont

Characterization: igneous and metamorphic rocks with
ground water occurring primarily in secondary fractures:
Ground Water Availability: moderate quantities (10 to 200
gpm).

Ground Water Quality; generally of good quality but there
are areas of naturally occurring high iron, acidity, and other
dissalved minerals.

o2 Blue Ridge

Characterization: steep slopes and very shallow soil cover.
Ground Water Availability: more limited.

Ground Water Quality: generally of pood quality but there
are areas of naturally occurring high iron, acidity, and other
dissolved minerals.

Joastal Plain

Piedmont

Blue Ridge

‘/'Jv.auby and Ridge f
f/ﬂl}mbérlanﬂ Plateau /
- +
e

Valley and Ridge
Characterization: interlayered shale, sandstone, and
carbonate rocks.
Ground Water Availability: varying quantities. In carbon-
ate areas with significant karst development, farge ground
water yields (up to 1,000 gpm with numerous large springs
discharging more than 3,000 gpm) are available from wells
that intersect solution cavities. In areas characterized by

shale, deposit yields are significantly lower (30 to 200 gpm).

Ground Water Quality; characterized by naturally
occurring high levels of hardness while the shale areas
commaonly contain high sulphate, iron, and total
dissalved solids.

Cumberland Plateau
Characterization: relatively horizontal formations of sand-
stones, shales, and coal beds.
Ground Water Availability: small lo moderate amounts
(10 to 50 gpm).
Ground Water Duality: characterized by ground water
with elevated iron, sulphate, manganese, acidity, and total
dissolved solids.

7i




Where_ does the water come from?

£ VTS

(D Water evaporates from the ocean, lakes, and other bodies of water,

@ The water condenses into clouds.

@ Clouds drop rain or snow into the watershed.

@ Water runs off and collects in a river and runs to the ocean or
infitrates to ground water, recharging underground water resources.

Above: The world's water is constantly being recycled
threugh the natural orocesses of avaporafion,
preaipiation, ard rnall, Water is naluratly cleansed
oy the bislagical activity of digestion of rganic waste.

Ground Water:
Virginia's Buried Treasure

Ground water is found within the saturated pore
spaces of soil, sediments, and rocks, The quantity and
quality of the water is determined by the nature of the
local sediment and rock. In most places; ground water
travels very slowly and stays in contact with soil and
rock for a long time, picking up minerals along the
way. Underground and out of sight, you might think
ground water is crystal clean, but ground water can
become contaminated by any number of sources
including leaking septic fields, petroleum tanks; and

old landfills.

8 A Virginia Eesplorer

Water is one of our
most important
natural resources.
We need clean water

to keep us alive.

Did You Know?

¥ Ground water is usually available in
quantities and qualities necessary o sup-
port individual domestic users and small to
moderate commercial and industrial users
throughout the Commonwealth.

¥ Eighty percent of Virginians rely on
ground water as the source af at least a por-
tion of their daily water needs.

¥ Seventy-nine percent of the community
public water supplies in the Commonwealth
are dependent on ground water supplies. (In
38 of Virginia's 95 counties all public water
supply systems are totally dependent on
ground water.)

¥ Virtually all residences, commercial,
industrial, and agricultural pperations not
served by public water supplies are reliant
an ground water for the supply of domes-
tic and process water.

¥ In 60 of Virginia's Y5 counties; private
domestic wells serve the daily needs of the
majority of the citizens.

¥ In 10 of Virginia's 95 counties, private
domestic wells serve the néeds of more than
85 percent of the population. In addition,
ground waler is used extensively for com-
mercial, industrial, and agricultural opera-
tions. These operations often rely solely on
ground waler supplies and are major con-
tributars to the economy of broad regions of
the Commaonwealth.
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here’s mi old adage; “Dilution is
the solution fo pollution.” Our

rivers, lakes, and oceans were
ance thought to be the selition to our
pollution problems. We dumped our
waste tnto them and they were diluted
aned carried out of steht. Cifies prmyped
sewage from lomes and businesses info
rivers and streans, Factories senl water
that had been wsed i manufacturing
processes, wntreated, into water bodies.
Sometling had to be done.

In 186, Virginia was one of the
first states to establish a perntit pro-
gram o track discharges inlo state
waters, I 1972 the Cleanr Waler At
s passed fo help protect our walers,
Using: e pew law, water treaimen)

teclmology, education, and a lot of

money, we beean fo fackle oir waler
pollution prablenes.

Today, environntental scientists are
working on ways to prevent pollation
fromt happening o the first place rather
than having to treat the efftuent after
production. Businesses, sclhools, and
nudividnals across Virgintia dre adopt
myg pollittion prevention technigues
suelt as choosing Tess Rarmiful products
and segreqating wastes, Remenebet, an
ounce: of prever tHion mreans  ¢ledier
water for all Vivginiains

080,

DEQ: Meeting Today's Challenges and Planning for Tomorrow
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Twa-thirds of Virginia's waier runs down from the mountains fo the valiys on ifs way fo the Chesapeake Bay.

Virginia’s New Water Quality Program

Approximately. 15000 miles of
Virginia's streams and rivers are
impaired, meaning they don't meet
state. water quality standards. What
pollutant is most responsible? A) toxic
chemicals; B) fecal coliform; or € fer-
tilizers? If you guessed B, you're right!
What's the source? Well, in spme cases;
it's not clear. Over the next 12 years,
under the terms of the federal Clean
Water Act, Virginia will be developing
water improvement plans for 250 pol-
luted streams, New technology and
tegulations have helped to reduce
point source pollution. But nonpoint
source pollutants have not been regu-
lated and are not easily quantified. The
first step will be to identify both point
and nonpoint sources of contamina-
tion, Next, a total maximum daily load

(TMDL) for each stream will be estab-
lished. TMDL is the amount of a pollu-
tant that a water body can receive daily
and still meet water quality standards
and support designated uses like fish-
INE OF SWIMMmMing.

TMDLs are caleulated by consider-
ing point spurces, nonpeint sources,
and a margin of safety. DEQ's TMDL
program, as it takes into consideration
both point and nenpoint sources of
pollution for the first time, will result
in an overall improvement in water
quality in Virginia,

For more informalion about water
quality standards or impaired waters,
contact DEQ at (B04) 898-4471 or visit
www.deg.virginia.gov/wqs or
http:/ /gisweb deg.virginia.gov.




Watershed Planning

Virginia's Tributary Strategy
Program is a watershed-based
water quality initiative designed
to reduce nutrients and sedi-
ments that reach Virginia's
Chesapeake Bay and fidal tribu-
taries. The purpose of this volun-
tary, cooperative program is to
reach out to all water resources
stakeholders including local gov-
ernment officials, Farmers, sewage
treatment plant owners, and business:
es; and ask them to participate in
improving water quality in their
walershed and in their local streams
and rivers,

Tributary strategies are water
quality plans that address the specific
needs, circumstances, and water qual-
ity issues in each tributary basin. The
main focus s on surface water trans:
port of nutrients, but since the United
States Geological Survey estimates
that approximately 50 percent of
stream flow comes from ground water
sources, future plans will by to
address ground waler sources as well,

These plans are designed to help eiti-
zens within a fributary basin learn
more about how they can implement
cost-effective practices for nutrient
and sediment reduction and how they
can become involved in improving
witer quality;

Virginia's Tributary Strategy Pro-
gram has already achieved strong suc-
cess in the Potomac and Shenandoah
River watersheds as a result of the
Tributary Strategy produced in 1996,

Water Pollution Issues in the Chesapeake Bay

The most widespread water quali-
ty problem in the Chesapeake Bay is
nutrient over-enrichment Too many
nutrients coming from sewage treaf-
ment plants in need of upgrades, agri-
cultural runoff, lawn fertilizers, and
animal waste are flowing from the
land into Virginia's waters. Excess lev-
els of nutrients (particularly nitrogen
and phesphorus) lead to blooms of
algae at and near the surface of tidal
rivers and the main stem of the
Chesapeake Bay. When algae die as a
result of their normal life cycle, they
sink to the bottom and are decom-
posed there by bacteria. This' decom-
position consumes oxvgen and leads
by severe conditions of hypoxia (water
with less than 1 mg/liter of dissolved
oxygen) and even anoxia (water with
no. oxygen). This condition has the
greatest impact on habitat and living

oA Ii'i‘il'ﬂ.inin Baglosis

resources in the Bay that need certain
levels of oxygen to survive,

Anoxia and hypoxa are severs in
cerfain portions of Virginia's Bay
waters, Approximately three-quarters
of the total volume of anoxic water
present in all of Virginia’s Bay waters
each year is found in the lower
Bappahannock River. The lower York
River also contains arioxic water, as do
areas within the main stem of the Bay,

Two major categories of nutrient
sources affect the Chesapeake Bay and
Virginia's tidal tributaries: point sources
and nonpoint sources. Point sources
refer (o excess nutrients that come from
old-style sewage treatment plants and,
to a lesser degree, food processing
plants. Nonpoint sources refer to nutri-
ents that are carried by surface water
runaffand ground water discharge from
farms, residential lawns, and even

Pomt and nenpoint source nutrient-
reduction actions taken in those
watersheds as a result of this strat-
egy are very quickly approaching
the Chesapeake Bay Program 40
percent reduction goal for phos-
phorus and nitrogen from that
part of the watershed.
Tributary strategies are being
finalized for the Rappahannock,
York, and James rivers, as well as
the small ‘creeks and bhays of
Virginia's Eastern Shore. These strate-
gies are each unique, répresenting the
different circumstances present in
each-basin.
It is anticipated that these sirate-
gies will be as successful as the

Shenandoah and Potomac Tributary

Strategy at achieving water quality
measures and improving conditions
in each respective trbutary. Achieving
the 40 percent reduction goal is an
important commitment that has been
undertaken by all signatories of the
Chesapeake Bay Agreement, and is
expected to lead to major improve-
ments in the Bay's water quality.

forests. As population grows and land
is developed across the Chesapeake
Bay watershed, these changes will lead
to ingreases i nutrient loads unless
more reduction measures are taken.
Implementation of these measures,
stich as agricultural conservation prac-
tices, installation of biclogical nutrient
removal at sewage treatment plants,
and decreased fertilizer application on
residential lawns; s a main focus of
Virginia's water quality initiatives.

Water quality conditions  are
improving in many areas of the Bay and
its tributaries as a result of these prac-
tices, It1s expected that the reduction of
nitrogen and phosphorus concentra-
tions will continue and the increase in
water quality and habitat will lead to
the recovery of a number of fisheries
and shellfisheries throughout Virginia's
Bay and tidal tributaries.
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Sailing in the Chasapeake Bay.

Businesses for the Bay

Businesses for the Bay is the
Chesapeake Bay's voluntary pollu-
tion prevention program. Since the
program began in 1996, over 25(
facilities, ranging from marinas and
gas stations to utilities and chemical
manufacturers, have proven that
goud business practices can also be
good for the Bay, In 1995, participants
prevented more than 222 million
pounds of waste from entering the
Chesapeake Bay watershed by imple-
menting a variety of pollution pre-
vention activities. These: activities
included  developing  preventive
maintenance programs, iMproving

procurement practices, using alterna-
tive, less-toxic products, and modify-
ing mﬂnuf‘.!ctunng processes. How
was this pood for business? As a

result of these efforts, participants

saved over $1.4 million!

However, most businesses don’t
want to stop there. They want to teach
others how they can be a part of this
win-win proposition, too. To date,
more than 80 individuals have volun-
teered to share their knowledge and
success stories with ather businesses
that may lack the resources or the
technical expertise needed to prevent
pollution at their facility.

A |1




Researching water laws and reguiations.

Clean Water Act

[n 1972, the U.S. Congress enacted the first comprehensive
national clean water legislation in response to growing public
concern about widespread water pollution. The Clean Water
Act (CWA) is the primary federal law that protects our nation’s
waters with the ultimate objective of restoring and maintaining
water quality. This objective translates into two fundamental
national goals: eliminate the discharge of pollutants into the
nation's waters and achieve water quality levels that make
those waters fishable and swimmable.

I'he CWA provides states with a comprehensive framework
of standards; technical tools, and financial assistance to address
the many causes of pollution and poor water quality, including
industrial and municipal wastewaler discharges, polluted
runoff from rural and urban areas, and habitat destruction.

The federal act mandates a planning /action protocol for the
states to use for cleaning up the nation’s waters. The protocol
is basically:

B Adopt water quality standards that assign beneficial uses to
particular waters and establish limits on the concentration of
pollutants acceptable for such nses,

B Gather data to demonstrate whether the water quality stan-
dards are being attained.

M [dentify and rank the waters that fail to meet the standards so
that the worst problems can be addressed first.

B I'roduce water quality management plans to determine how
much of a pollutant can be safely discharged ina given waterway.
B Implement the plans by issuance of permits that require
reduction in the amount of discharged pollutants so standards
will be attained.

InVirginia, there are several permits that control the dispos-
al of pollutants or otherwise protect the water resources of the
state. Thesa permits are:

Virginia Pollutant Discharge Elimination System permit (VPIDES)
Virginia Pollution Abatement permit (VPA)

Virginia Water Protection permit (VWD)

Corrective Action Plan permit {CAD)

Ground Water Withdrawal permit

Surface Water Withdrawal permit

More information on regulations governing these permits can
be found at DEQ's website, www.deq.virginia.gov,
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Virginia Milestones in Water Protection

1944 The Virginia Advisory
Legislative Council is established
to reduce the Commonwealth's
stream pollution.

Chesapeake Bay estuary and to set in
motion specific actions to be taken by
each of the signatories.

1987 The Ground Water Protection

1946 Virginia becomes one of the Strategy for Virginia is developed as a

first states to establish a permit
program to track dischargers to
state waters, a precursor of today's

mechanism to stimulate, strenigthen, and
coordinate ground water prolection
activities in the Commonwaealth,

Virginia Follutant Discharge
Elimination System (VPDES). 1988 Passage of the Chesapeake Bay
Preservation Act.

1946 The enactment of the State Water
Control Law leads to the

creation of the Virginia State Water Control Boatd,

1993 DEQ is established by merging the
State Water Control Board, the Department of Air
Pollution Control, the Department of Waste
Westvaco's Virginia facility voluntarily installs Management, and the Council on the Environment,
first full-scale waste water treatment plant in the world
at a paper mill, reducing its water pollution by 927, 1996 The first Tier Il water,
or “Exceptional Water”
ranking, was adopted by
the State Water Control
Board at North Creek in

Botetourt County.

1965 The Water Quality Standards Act, which reuires

the development of standards for interstate waters,

results in the creation of the Federal Water Pollution
Control Association.

15972 The Clean Water
Act, the primary federal
law that protects our establishes a grant program
Rakicn’s waters, to implement nulrient

i5 passed. reduction projects.

1997 The Water Quality
Improvement Act

=
=
=
g
=3

14973 The Grotimd

Water Act 15 established
o manage certain large
withdrawals in designat-
ed ground water management areas to prevent adverse
impacts due to overatilization of the resource.

2000 The Virginia Nontidal Wetlands Act is established
to ensure protection of state wetlands,

The General Assembly passes legislation to
require development of
comprehensive water
supply planning at state,
1977 The U5, Congress directs the EPA ta launch regional, and Jocal levels:
a major study to investizgate the causes of the
Chesapeake Bay's environmental decline. ' The State Water
Control Board authorizes
5179 million in loans to
local governments for the
enhancement of waste-
water treatment plants
and collection systems (o
improve water quality:

1983 The Chesapeake Bay Agreement is signed in
an attempl to develop and implement coordinated
plans to improve and protect the water quality
and living resources of the Chesapeake Bay
estuarine system,

1987 The Chesapeake Bay Agreement
15 expanded to address a variety of impacts to the
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istorically our rivers have

been used as conduits for

travel and COMIMETc;
Unfortunately, they alsp have been
the recipients of industrial and
domestic waste. The discharge of
domestic wastes can poison surface
waler and make it impessible to use
some of our water resources;

In the 1940s, when Virginians real-
ized that their waters were becoming
polluted, they began tracking dis-
charges to the water. Later, in the
1960s, Virginia and the federal gov-
ernment began developing water
quality standards;

[PER) is responsible for assessing
the quality of water, setting acceptable
standards, monitoring for changes,
and recommending: water qualiby
improvement practices. Much of this
15 done through the Water Quality
Standards Program. '

These standards are adopted by
the state to protect aquatic life and
public health and welfare to enhance
water quality, and to meet the pur-
poses of the Clean Water Act. The

DEQ angimears evaluate the lafest aguipment and
processes af wastewater freatment plants.

16 A& u‘r"-imi.nin E-ijnrnr

Twe of e biggest challenges in

standards define the water quality
goals of a water body by designating
the water's uses, by setting criteria to
protect these uses, and by preventing
degradation of water quality through
antidegradation provisions.

standards are adopted for all
“waters of the United States.” This fed-
eral defmition encompasses a broad
range. of waters, including rivers,
streams, seasonally flowing streams,
lakes, natural ponds, wetlands, and
marine waters. Marne waters include
estuaries; salt marshes; lagoons, and
near-shore coastal waters:

The federal definition does nok
include ground water. However, since
state waters in Virginia are defined by
state statute as “all waters:above and
below the ground,” Virginia has
water quality standards for both sur-
tace water and ground water,

Waler quality criteria are either
narrative or numeric in nature
Marrative criteria describe the desired
condition, such as the waters should
be free from toxic pollutants in toxic

profecling our waler qually aré whan and agriciitural rumaff

amounts. When enough information
is available to determine a safe con-
cettbration of a specific chemical, a
numeric criterion can be adopted.

Water quality criferia have been
adopted that reflect normal levels of
pollutants, dissolved Dxygen, fempera-
ture, and acidity. These eriteria will
protect aquatic life and reflect diffevent
needs for different species. Por exam-
ple, trout require a greater concentra-
Hon of oxvgen and lower temperatures
for their eges to halch successfully, s0
the criteria that apply 1o trout waters
reflect these requirements,

Concentrations of a chemical at
or below its eriterion will -allow a3
well-balanced community of aquatic
life to live, grow, and reproduce.
Criteria for toxic pollutants are
expressed in concentrations of micro-
grams per liter of walet, or spme-
times as the equivalent "parts per bil-
tion (ppb).”

There are two types of water qual-
ity criteria: aquatic life and human
health. The aquatic life criteria protect




fish and aquatic invertebrates.
Human health criteria are designed fo
protect humans from potentially
harmful effects that could be caused
by drinking polluted water or eating
fish from polluted water bodies.
These criteria are designed to prevent
fish and shellfish from concentrating
toxic chemicals to levels that could
prove harmful to people who eat
them. Different criteria are used in
public water supplies where people
could be exposed to contamination in
both the drinking water and through
catching and eating fish.

Chemical criteria alone are’ inade-
quate to characterize fully the physical
and biological integritv of our waters or
the reductions in risk necessary to attain
the goals of the Clean Water Act. The
EFA is developmg methodologies and
criteria beyond the traditional chermical-
specitic type criteria to probect wildlife,
wetlands, and sediment quality; biologi-
cal criteria for better definition of
desired biolegical communities in aqual-
ic ecosystems; and nutrent criteria:

State water quality
standards play a
central role in
a state’s water
quality management
program.

Surface Water
Monitoring Programis

DEQ monitors 1,645 stations
throughout the stale o determine
water quality trends and conditions
for wentification and ranking of
Virginia's priority. waler bodies,
These stations include 1,349 ambient
water u.[u.:llit}' stations and about 200
binlugical monitoring  stations.
Stations are located to gather infarma-
tion from industrial, urban, rural, and
undeveloped areas of the state, These
data are gathered near industrial and
municipal discharges, nonpoint
source areas, public water supplhies,
unaflected areas, and previously
unassessed areas: [n this way, stream
miles at risk from major pollution
sources are well-documented, as are
those where pollution risk is suspect-
ed or unknown.

sites ate carefully selected by DEQ
engineers. Samples collected include
water, sediment, fish Hssue, and bol
tom-dwelling organisms, Oné-thisd of
these stations are also monitored for
foxics in the' water column or in the
sediments, Areas with potentially
greater risk are sampled more fre-
quently, with more types of samples
being collected.

DEQ's mpnitoring effort imcludes
statewide  surface monitoring,
Chesapeake Bay tributary monitor-
ing, fish lissue monitoring, and aquat-
ic insect sampling in streams. DEQ

collects approximately 39,000 samples

every five vears. All data collected by
DEQ are subjected to a Quality
Assurance Quality Control Program.

NIRG0] HEMCD

Testing far water gualiy

What is the Water Quality
Assessment Report?

Ever wonder how clean our
streams, lakes, and estuaries are in
Virginia? The best compilation of
water |.|Lm|'|1]. data and waler LELI:Il'
ily' assessments can be found m
the biennial reporl lo the EPA,
named the 305(b) Waler Quality
Assessment  Report  [or section
305(k) of the Clean Water Act, This
report includes general informa-
tion about Virginia's water
resources  and water quality
Assessments by tiver basin, [t also
refers to the t‘hm]g‘natcd uses of the
walers defined by DEQ's water
quality standards. These uses
include-aquatic life, fishand shell-
fish consumption, swimming, and
priblic water stpply, Chur website is
wiww.deg virginia gov / watermonitoring.




A Bug's Life Tells
Stream Health

since 1978 DECYs biclogical moni-
toring program has used benthic, or
bottom dwelling, organisms in wad-
able streams and rivers as indicators
of the health of the water's 'I_;-1L1|L:-_L_;i|.._1_-
community, Changes in water quality
will generally result inchanges in the
aquatic ecosvstem. Likewise, differ-
ences in agquabc con‘ln‘u.l:‘.it}' structure
are reflective of changes in water
quality. The typés and numbers of
insects and other macroinvertebrates
(organisms without a backbone: that
are large enough to be seen with the
naked eve} found in a water body are
indicative of the quality of that water
bodyv. DEQ currently monitors
approximately 200 sites twice a year
under this program. Like chemical
water quality monitoring, data, bio-
logical monitoring data are used o
assess whether the current water
quality supports the designated uses
specified in the water quality stan-
dards regulation for that water body
and the Clean Water Act fishable and
swimmable goals.
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The purpose of these biological
evaluations is to define water quality
by examining the community siruc-
ture of benthic macroinvertebrates:
The majority of the freshwater benth-
ic  macroinveriebrates found in
Virginia come from four general
groups: insects (adults and larvae),
mollusks, crustaceans, and annelid
worms. These Organisms are impor-
tant to water quality studies for sever-
al reasons. In addition to being the
major intermediate constituent of the
aquatic food web, benthic macroin-
vertebrates are considered virtual liv-
ing recorders of both past and present
water quality conditions. This is due
b their relative immobility and their
variable resistance to the diverse con-
taminants introduced inlo streams.
Mo two groups of benthic organisms
have the same resistance to the vari-
ous chemical and physical conditions
encountered in the aquatic ecosysten,
An evaluation of the community
structure of these organisms provides
the basis for the biological anabysis of
water quality.

Dragonlly larvae.

Two pand snalls and offsoring.
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Fish can acoumiiate chemicals in thair fissue by ingesting pofiutants that are discharged infg sireams and Hiers,

What Has This Fish Been Eating?

Virginia offers a wide variety of
fishing opportunities from its beau-
tiful lakes: and streams in  the
.-'k]n-palau:hian and Blue [ﬁl.‘ige -
tains o the majestic L’_'he#apeakv
Bav: However, after reeling in their
prized catch, anglers may ask, “Is

this fish healthy?” Some pollutants
bicaccumulate or biomagnify in con-
centration as they pass through
aquatic food chains, A simple exam-
ple of how the biomagnification
process works would be as follows.
Firsl, imagine a water body with one

part per billion of a certain contami-
nant in the sediment.

Water contaminants are measured
and reported in parts per 11‘||'|'u‘-w
(ppmy), parts per billion {ppb), and
parts per trillion. Althongh these may
seem extremely small concentrations,
the toxicity of many chemicals can
cause health problems above these
levels, People can smell petroleum
J_uvu.ELu't:i im wiaber ak concentrations as
low as 10 parts per billion. This low
concentration could also be represent-
ed as one d rop of water. in an
Olympic-sized swimming pool, ane
pinch of salt in 10 tons of potato chips,
one cent in S10,000,000, one inch in
16,000 miles, ar one bad apple in
2,000,000 barrels!

Imagine that minnows feading on
food items associated with the sedi-
mients absorb 10 ppboof the contami-
nant into their tissue. If a predatory
fish such as a bass eats 10 of the min-
nows, the contaminant concentration
in the bass may increase to 100 ppb
(10% 10=1000, If an angler eats 10 bass;
the contaminant level in the angler
may become 1,000 ppb (10 x
100=L000), It is easy to see how low
concentrations  of certain contami-
nants released into the environment
may eventually cause detrimental
effects to organisms that consume the
contaminant, including humans.

Many compounds that tend to
bioaccumulate, such as the insectcide
DIYL, were banned for use in the
Linited States in the mid-14970s.
However, some of these contaminants
deteriorate very slowly and are still
present in the environment today. To
address these concerns, DEQ conducts
routine studies of fish and shellfsh tis-
sue and sediment samples to assess
and communicate the risks of conlam-
inants in the aquatic environment.

The primary objectives of the pro-
gram are o collect the data required to
assess the human health risks for indi-
viduals who may consume fish from
state waters and to identify impaired
aquatic ecosystems. Approximately 30
to 40 stations are selected among hwo
river basins per year.
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A predator from high on the food chain (such as a large-
mouth bass), a mid-level predator (e.g., bluegill), and a bot-
tom teeder (e.g., catfish species) are usually targeted first.
Adult fish are collected because their potential for exposure
to environmental contamination has eccurred over a longer
period of time compared to juvenile fish. Five to ten fish of
each larget species are typically collected using electrofish-
ing equipment. This equipment can be transported on a
boat for large streams and lakes or on a backpack unit for
smaller wadable streams, Tt is used to apply an electrical
charge to the waler that momentarily stuns the fish, allow-
ing for easy netting, Gill nets and fish traps are also used to
catch the fish. Mobile shellfish such as crabs are usually col-
lected in baited crab pots. Sedentary shellfish such as oys-
ters may be dredged or dug up by hand.

Bach fish or shellfish collected is weighed and mea-
sured, wrapped in aluminum foil, and placed in a labeled
plastic bag. Sediment samples are also collected with a
dredge or hand scoop. Both the fish and sediment samples
are frozen until they are processed by the contract laborato-
rv. The laboratory removes edible tissue of fish or shellfish
of the same species and combines the tissue to make a

LY l\rJ'u'pinjn ]_{._;3.'1.;--.—

Boliam-deeling fish ke suckers, canp, and catfish {above are collacted becauss

ihey ane mos! lkely to come in contac! with contaminants (n sedimeant

species-specific composite sample. The tissue and sediment
samples are analyzed for heavy metals, pesticides, and trace
organic compounds, The results are analyzed and com-
pared to state and federal screening values to calculate the
risk to human health,

If these results indicate toxicity levels have been exceeded,
an infensive investigation may be conducted. Investigations
typically involve laboratory analysis of five to ten individual
filet samples or multiple composite samples of two or three
top or mid-level feeders and one or two bottom-level feeders
at each station to increase statistical power.

After the fish tissue and sediment data are analyzed,
reports are distributed to the Virginia Department of
Health which assess the data and issues fish consumption
bans or advisories if necessary, In addition, reports are sent
to the appropriate DEQ central and regional offices where
they are used by water quality managers to help identify
areas of impairment. Analytical results for contaminants in
sediment are compared to screening values provided by the
National Oceanic and Atmospheric Administration to
assess the potential effects of sediment contamination to
aquatic life.




Using GIS to Make Informed

Environmental Decisions

What is a Geographic Information Svstem (GIS)?
simply stated, it is the use of a computer to display
information in multiple lavers ona map. [tallows vou
to decide what vou want to look at and how you want
to evaluate the information, User-friendly applica-
tions can be developed te help the public understand
L"['l"-'l[li'll‘ll'.l'l.l."l'ltdl ISELIES I.I.]1d PT{?gTﬂ][1H

DEQ is using G5 in many ways in water resource
planning and management and to provide the public
with greater access lu information. These ]Jl‘GL'[IJLt"-‘- are
used by state agencies, industry, and the citizens of
Virginia in discussions of ey ironmental issues and in
water quality remediation efforts,

DEQ is also providing the public with access to
GI5 through its online Geographic Environmental
Mapping System http:/ /gisweb.deq.virginia.gov,
This web site allows the public te explore environ-
mental data through an interactive map and provides
links to allow users o retrieve additional information
from databases maintained by DEQ. Currently this
site hosts data from various programs throughout the
agency. As:additional data is developed, they will be
added to the interactive mapping site.

DNA Fingerprinting: Tracking
Pollution at Its qﬂnrr:e
-

Using ﬂ'lc latest 1.’r|‘;". elopments in
biotechnology, DEQ is piloting studies to
determine the species of mammals con-
tributing significant quantities of bacterial
pollution in'our more highly impaired sur-
face waters. The sequencing of DPNA pat
terns, known asDNA fingerprinting, 153
technique that determines the arrange
ment of selected segments of the DNA
molecule. The technique can be u:-;ed tes
distinguish very «nm]l d}_t'

ation; cleantip™

ted at”the specific

a. For example;if

the bacteria present in a watershed are

human in erigin, cleanup can be focused

onsfailed septic tanks or untreated waste-
water diseharges.
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GIS mapping displays mulipie fayers of infarmabon.
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When patroieum releases from storage fanks contaminale residantial wells,

the Virginia Underground Petroleum Siorage Tank Fund. administered by the DEQ Office of
Spil Remediafion, may be accassed fo provide an alternate waler supply, including driling 2 new well

22 A Viepioia Explorer

Petroleum
Contamination—
Where's the
Leaky Tank?

With over 15,000 petroleum
contaminated sites reported
since 1988, property owners
and prospective buyers often
ask: DEQ whether there have
been any petroleum releases on
or near the property of interest.
Until recently, the best way to
assist'citizens in I'inn;_‘ljng r||~.|rh:.'
contarmnated sites was to list
contamination siles with the
same zip code. In most pases
this produces a long list of con-
taminated sites that must be
located on a map. GIS is ideal
tor displaying these sites. With
the help of the ERA, the Virginia
Department of Transportation,
and the Virginia Economic
Development Partmership, DEQ
is developing a GIS thal the
public can use to identify all
petroleum-contaminated sites
within an area of inkerest, Itisa
simple as pointing and clicking
a mouse!

The system uses two
screens, In the first screen the
user simply selects the county
of interest. This brings up the
second screen, which allows the
uset o move around the coLnty
in & detailed view that displays
contamiinaled sites on a road
map. The user has the ability to
zoom in or oul, identify sites
within a measured radius, print
a detailed map showing conta-
mination sites of interest, and
print a summary report identi-
tying site locations,

One word of caution! The
system is designed to give the
user a “short list” of sites. If
information is needed on the
extent of contaminalion or the
risk to human health and the
environment, concerned citi-
7ons must review individual
site files or discuss concerns
about a site with the DEQ
regional staft geologisis,
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Sclgntists perform a vanialy of fests fo cheex waler quality and the genaral state of the fver,

Water Quality:
How Clean is It?

Using DEQ and citizen monitoring
data from lzaak Walton's Save Our
Streams program, Friends of the
Rivers of Virginia and the Alliance for
the Chesapeake Bay, DEQ develups
water quality maps for the entire state.

Information about water quality
monitoring and location of impaired
(polluted) streams segments is dis-
plaved. DEQ coordinates with Virginia
Geographic Information Network to
gather other information layers suchas
road and bridge locations:

DEQ is developing maps for use
on the Internet tu.grilfidf-ﬁ;hquaﬁ*
ty environmental information to citi-
zens 24 hours a day, 365 days a vear.
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Working Together for Clean Water

aking cave of Virginia's waters < a
g job. That's why DEQ lins
teamed wp with a variety of parinets
to et the job done, DEQ, other state agen
cies, local sovernments, businesses, citi
roups, amd the LLS. EPA all work
eyt maittain and Dnprove water
guality tn Vireigia and accomplish
gaals of the Clearn Water Act.

Chice wnter -'|'||'~"’-'.':’l-' .;r,r,n,ni;u';-m'.; are set
by state and federal agencies, permits
st be writhen and enforced D[Q pri
vides technical assistance fo facilities to
help them comply with state and federal
water qualiby lnws and meet thedr permit
requiremtents. Mamy businesses and local
Q{'-‘E'c’r'l“'r"r“v i 1""rf."r.'ri have: decided o

“beyond compliaance” and stop. pollu-
|'rl'-' -beforeat starks. DEQ) is pron il b el i
these facilities de sign pollution .l."r-l.'-.'ln”lllli‘h
progrants amd keep abreast of the latest
mnovations i water gualily technology.
The following articles highlight DEQ'
e partiership offorts to, profect and
entance the waters of Virgmia.

Trained Operators Ensure Safe Water

A large portion of the waste dis-
posed into Virginia's waters is gener-
ated at wastewater (sewage) treat-
ment plants. The plant operator is the
key element in protecting the citizens
and the environment of the
Commonwealth. The operator of a
wastewater treatment facility must
have knowledge: in many different
argas and be licensed before he can
perform these duties. Scientific disci-
plines such as water chemistry, micro-
biology, and hydraulics, are used o
evaluate and control the treatment
processes. The plant operator collects
and analyzes samples to determine
discharge quality, maintains plant
equipment, and performs the admin-
istrative activilies necessary to ensure
plant compliance with a variety of
state and federal environmental and
safety laws and regulations.

To assist in the licensing process,
the DEQ Office of Operator Training,
i cooperation 'with Virgimia Tech,
selected community colleges, voca-
tional centers, and professional
associations, develops and conducts
specialized training programs for
both entry-level personnel and
those wishing to obtain higher-level
licenses. Close to 500 operators and
operator brainees participate in
these programs each year.

The Office of Operator Training
also conducts in-service profession-
al development workshops for

operators and other treatment plant
These workshops are
designed (o update or refresh exist-

personnel.

ing skills and provide additional
new skills necessary to comply with
new, more stringent water quality

mqm:emtmhashag from one to

three days, these in-service work-
shops cover a single topic such as
proper procedures for sampling and
analyzing a pollutant or récom-
mended procedures for the opera-
tion and maintenance of a specific
treatment process,

The small treatment plant has
very limited resources available to
evaluate plant performance, identify
problems, and develop cost-effective
solutions. Assistance provided n
these areas can mean the difference
between a high-quality clean water
discharge and one that poses a serious
threat to public health and the envi-
ropment. DEQ, through its Office of
Operator Training, provides this assis-
tarice and "over-the-shoulder” train-
ing to small wastewater treatment
plants between 200 and 300 times
each vear.




The Office of Operator Training
provides more in-depth assistance
tova small number of facilities annu-
ally. This assistance begins with a
comprehensive evaluation of the
operation and the management,
maintenance, and design of the
plant. [2EQ staff uses this evaluation
to identify specific issues that must
be addressed to improve plant per-
formance or compliance. An action
plan is then developed to correct
identified problems, implement
sound operating and management
procedures, and optimize the cost-
effective operation of the plant.

Once the plan is completed,
DEQ works with plant perscnnel to

implement recommendations, DEQ

conducts its on-site activitics over a
three- to'12-month period to allow
sufficient time to implement the

iy

W

recommendations and to identify
and address any additional prob-
lems. Thriughout the project, DEQ
manitors activilies and adjusts the
action plan to assist the plant staff
in achieving the highest quality
water discharge by the most cost-
effective methods,

Petrolenm Storage Tanks:
Don't Underestimate
Underground Pollution
Problems

“Whater, water everiohicre:
nar ey drop fo diing. '
Bhyme of the Ancient Mariner

There are thousands of gasoline
stations and petroleum storage facil-
ities throughout Virginia that store
their fuels in underground storage
tanks. Since 1988, over 15,000 loca-
tions with leaking petroleum storage
tanks have been reported to DEQ.
Mo one who owns a petroleum stor-
age tank intends to have a leak that
cortaminates ground. water, but it
does happen. These leaking fanks
range from the 250-zallon home-
heating oil tank to the major distrib-
uting facility with over a million gal-
lons of underground ‘and above-
ground storage tank capacity.

Abandoned gas pumps cauld spell frouble for
‘ol ground water,

Monday, August 23, 1999, 8:30 a.m. at
DEQYs central office; The telephone
rings:

“Hey fohm, good morning.”

“Good morning, Todd. What can 1 do

for you?"

“Teot acall an Friday afternom. A
cotple aut it Fluvama County, the
Chambers, fold e their well water
has had a petroleunt odor in it since
samebime last week. They said iF 0as
barely noticeable at first, The odor
would conre and g, bat then it start
ed getting stronger each day. [ went
ok -for their house aind could definitely
smell something in their water. |
would say they have some | e of

petroletem comtantination,”

such has been the story for
approximately 400 Virginia house-
holds since the inception of DEQ's
Alternate Water Supply Program in
January 1990. Prior to the existence of
the program, there was little help for
people with petroleum-contaminated
water wells. Now when petroleum
contarmination is suspected, DEQ
directs its filtration contractor to per-
form an assessment of a suspected
drinking water problem. Water sam-
ples are collected to see if contamina-
tion is present, to measure its concen-
tration, and to determine its tvpe. The
presence of benzene, toluene, ethyl-
benzene, xylenes (BTEX), and/or
methyl teri-butyl ether (MTBE) typi-
cally signify gasoline contamination.
The first four compounds Jisted above
are standard petroleum components
of gasoling. The fifth compound,
MTBE, 15 a highly soluble gaspline
additive that came into common use
in the 1980s.
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Wien it comes to

cleaning up petroleum

UBLIRET pEg

contamination, DEQ
takes a very
practical approach.

For petroleum contamination; the
immediate fix is straightforward. A fil-
tration system will be installed that
uses granular activated carbon, a
material that resembles extremely
coarse coffee grounds. The activated
carbon acts as a chemical magnet,
attracling molecules ranging from nat-
urally occurring dissolved minerals to
petroleum contamination. As the cont-

aminated well water flows through

the activated carbon filters, the conta-
minant molecules bind to the surface
of the activated carbon, purifying the
waler now exiting the filtration tanks.
Carbon has a finite life span and is
viewed by DEQ as a temporary solu-
tion ko petroleum-contaminated
water supplies. In most cases, the
long-term selution to a contaminated
water well is the installation of a
replacement well. The difficulty with
replacement wells comes in securing
a new well location that yields the
best probability of being contami-
nant-free. Sometimes a replacement
well becomies contaminated weeks,
months, or even years after first use.
The ideal alternate water supply is
aconnection to a municipal water sup-
ply. Municipal water supplies are pub-
lic water supplies that are regulated

by the Virginia Department of Health
(VDH). This means the VDH requires.

periodic sampling of the water supply
for bacterial ‘and chemical contami-

nants: [f contamination is detected, the

public water supply is required to take
actions to mitigate the contamination.

At the same time the DEQ is coor-
dinating the alternate water supply,
DEQ regional geologists investigate
the release, defermine if there is a
responsible person, and assess the
need for cleamup. DEQ takes a very
practical approach when it comes to
cleaning up petroleum contamination.
Where petroleum  contamination
poses no risk to human health and the
environment, minimal corrective
action is required. DEQ ensures the
product is removed from the leaking
tank(s) and that any spilled product is
recovered. If highly contaminated soil
i5 present, DEQ will require removal
and proper disposal of these soils.

Al sites where the contamination
poses a nsk to human health or the
environment, more extensive cleanup
is necessary. For example, if petrole-
um-contaminated ground water is
seeping into a stream, cleanup require-
ments for the ground water must pro-
tect the aquatic life in the siream. If
people are expected to come in contact
with the stream, the cleanup require-
ments are more strngent.

November 16, 1999; 11:05 a.m,
at DEQ's central office:

“ [, His is Todd. I've got
“You got a replacement well
installed at the Chambers'
residence?”

“Not only that, but the first set
of test results for the new well
are back, and they are negative. It
loaks like we Have a clean well”

“Thal's great. I'll leave the filtra-
tion systen in place until you
have results for a second round of
water sampling. When you say
the word, we'll lave: the filtvation
system vemoved. 1imagine e
Chambers are rather pleased with
Hee prospect of having o nea and
clean well just in time for the
holiday season,”
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Clean water is vita! Io the deveiopment and growth of Viginia’s oysters, crabs, and fish

Oysters Help Revive Virginia's Coastal Heritage

The oyster, a keystone species in
Virginia's coastal waters, is in trouble,
At the peak of Virginia's oyster har-
vesting heyday in the early 19005,
annual catches exceeded nine million
bushels. By 1958, watermien collected
about four million bushels, Today, due
to many years of disease, pollution and
over-harvesting, the total catch of the
oyster is less than 1 percent of that
number. The habitat, water quality, and
economic benefits of thriving oyster
populations have nearly been lost to
the great detriment of Virginia's coastal
ecosystems and economy.

In March 1999, the Virginia Coastal
Program at DEQ partnered with the
Virginia Marine Resources Commission
te establish the Virginia Oyster Heritage
Program (VOHF). This collaborative

large-scale restoration effort has shep-
herded over 511 million in funds from
tederal, state, and private sources, Using
the Marine Resources Commission’s
original design, VOHP reefs are a series
of three-dimensional mounds of oyster
shells eight to ten feet high. They pro-
vide the substrate necessary for oyster
setilement and growth, Disease-toler-
anl oysters are grown off-site and
transplanted to the designated reefs,
Partners like the Chesapeake Bay
Foundation help in these oyster gar-
dening efforts.

Educating the public 15 another key
priority of the VOHE. Thousands of
Virginians continue to learn about the
critical role oysters play in water quali-
ty, biodiversity, and the coastal econo-
my. The private, non-profit Virginia

Ovyster Reef Heritage Foundation has
raised over 2100000 and provides a
way 1o take action for businesses and
individuals.

The DEC and the other VOHT part-
ners are confident that the Program has
been a success. Thev are now hulpn'l.i.'.
boereate an educated citizenry and ulti-
mately a sustainable fishery that will
benedil both the state's economy and its
coastal ecosystems,

Before: Seciment and algas can cloud waler,
grevening sanbght from reaching the boftam
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Afier: Oysters can halp fiter and clarily water A sin-
ghe 2ol gysfar can clean up fo 60 gations of water 3
oy, Beiare their decing, the Bay’s oysters could fiter
an ameant of waler squal fa the volume of the enfire
day i thvee lo siv days. Today it fakes 3 vear.of mars
for out rEmaining Dysters i d the same job,
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Success of the Virginia
Oyster Heritage Program

Early monitoring of these sites
indicates that oysters are starting
the slow process of recovery. To
date, the VOHP can see a wide
exhibit of accomplishments.

B Among sites on Virgina's coastal
waters, watermen, local gOvern:
ments, and volunteers have built
approximately &0 sanctuary reefs
and over 1,000 acres of harvest area,

W On the Rappahannock River, the
site of the first phase of the pro-
gram’s efforts, volunteers built 13
sanctuary reefs and more than 500
acres of harvest area in Virginia's
coastal waters.

B Efforts are spreading to Tangier
Island on the seaside of Virginia's
Eastern Shore. There, volunteers
constructed eight reefs and restored
over 2(hacres of reef by 2002,

B Other restoration efforts now look
at the VOHP for ideas. The Program
served as a catalyst for a Bay-wide
eommitment to increase oyster pop-
ulations tenfold over the next ten
years: It also helped galvanize a
2000 Bay-wide strategy (o meet this
commitment.
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Oyster sanctuaries filter water,
create habitat and support
our sealood industry.
www.deq.state.va.us/oysters/

Help Restore Oyster Reefs to
Virginia’s Coastal Waters!

B Donate to the Virginia Oyster Reef Heritage Foundation:
wisit hitp:/ /www.deq.virginia.gov foysters/foundat html or
call (B04) 698-4320.

B Hecome An Oyster Gardener: visit Chesapeake Bay
Foundation al http:/ /www.cbf.org or
Virginia ~ Institute  of  Marine
hitp:/ /www.vims.edu/abe/ green/ ogp.hitml.

Science al
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Boar's Head Provisions Company Case History

The Boar's Head Provisions Company, located near the
southern Virginia border in Greensville County, faced a salty
groundwater contamination problem that ‘*~e~|,dn around 1993
After acquiring a 1,000-acre m wnufacturing site in the carly
195805, the company revised its operations bo begin processing
and packaging deli meats (ham, beef, and turLE . The pick-
ling operations that were the kt‘j. to the new operations were
high in salt (sodium chioride) use and generated a salty
wastewater thal was barely treated by the orlginal treatment
svstem, The plant also incressed production, resulting in
mare water and more salty wastewater.

The original treatment system contained a eredse skim-
mier, screening, a three-million-gallon anaerobic lagoon, a
three-million-gallon mechanically aerated lagoon, a 16-mil-
lion-gallon holding pond, and a 48-acre spray field, In 1998,
the wastewater (hat passed through the treatment system
totaled about 62 million gallons or about 250,000 gallons per
day. Tty monitor the salt concentration in the ground water,
DEQ sampled shallow wells located araund the sp pray field.
Seven wells were strategically installed so that the ‘salt levels
could be closely monitored. Sta riingz in 1995, no wells exceed-
ed the 250 milligrams per liter (mg/1) limi provided by the
ElA asa dT'Hkln;._ waler criteria. By 1996, two wells exceaded
the criteria and by 1997 two more wells exceeded the criteria.
I December 1997, Well 4 disclosed 700 milligrams per liter of
salt-as chloride, approaching the raw wastewater concentra-
tion of about S50-1000 mg/ 1 as chloride. |'|||u.|..r|h_|1, apiart
from the Boar's Head wells, there were no d‘ll:lklﬂl waker
wells in the vicinity of the plant.

The Rase River in Shenandoal National Park.

T2 begin thee clean- up process, a special conzent order was
issued in 1998, and DEQ and Boar's Head officials worked
together b seek remedies. In the treatment area, the spray site
was increased from 46 to about 152 acres, another holding
|au,m1'1 of 26-million gallons was added, and sprav nozele
sizes were widened to allow larger spray droplets, DEQ sci-
entists felt that the larger urup ts would minimize & apora-
tion and reduce salt buildup in the soil.

Too help prevent pollution Boar's Head re-engineered its
plant to prevent pickle wastewater overflows and dripping
from the transportation lines. They also eliminated dry salt
packing on natural casings and changed the pickle-making
sequence to add salt fast so thal if a bad batch was encoun-
tered, nosalt would be u{isf’;mrged. o reduce pollution at the
source, Boar's Head moved certain product lines to other
tocations. Disposal efforts included isolating high concentra-
tion sall operations, storing the wastewater, and trucking a
portion of the salty wastewaler to a large municipal treatment
svalem "u.lu.':iT'*-.'n.'lll». a4 pipeling was added to shunt-off up to
40, 0 w}u”':*ﬂ'm d-"r of wastewaber toa I'|E.".1]'l"‘. county lu_dr
ment system. These effarts hll.t cuk the raw wastewater salt
concentrabions in half, Boar's Head hired a consultant 1o eval-
uale the effects of these changes and it was predicted that the
chlaride concentration m the monitoring wells would relurn
ter below 250 myg /1 within 12 to 18 months. DEQ and Boar's
Head continue to work cooperatively to ensure further salt
reductions, including continued |.1-:".|LI-.-.(:-H prevention efforts,
and adding more monitoring wells and soil testing on the
sprav site,




Virginia's Waters Belong to All of Us
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Now It's Up To You!

itter: Yoo count on b fo be fhiere
wry daye drinking waler m
your tap; clean water i your

tutn Aned so do the close to seeen million
other people who call Virginin honte. How
do e ensyre that our water resonrces are
avatable and clean far imto the future?

The mimber one Hung vou can do to
heip protect Virgrmia's waters is lo get
sttt and separafe fact | frome fickion,
Acecarding toa survey conducted b the
Naliomal Envirannental Education and
Traiming Foundation, bwo out of three
aduits fTunked a simple test of environ-
menfal Khowledge.

You've heard of urbaw legends, fhose
intriguing tales that sound dibious bu
youn seant bo beliene them: Here are some
pollution fegends. Don't belieoe a word
aof them becanse they aren’t true and
they ave perpetuating some of the prob-
lems Virginia 15 NWaving keeping s
ivifers I.".|II:'JT”.

MYTH: Factories are the leading
water pollution source.

TRUTH: The leading source of water
pollution is runoff of fertilizers, house-

hisld waske, and other nutrients from
the land.

MYTH: It doesn’t matter how
much fertilizer 1 use on my lawn,
TRUTH: Many people apply fertiliz-
ers without having their sotl tested
first. Most of the applied fertilizer is
likely to run off, affecting water
resouTCes near vour home.

MYTH:: Tt's nkay to dump yard
waste i a storm dram stream, of

river,

TRUTH: Yard waste can clog storm

drains. IF it reaches streams orriversits

decay can steal oxygen from tiwm:tm;

choking fish and other organisms.

‘made one change, our waters would
bea lot cleaner.

L % e i e iy
Water Education for Teaclwers

MYTH: My wastewater i not a
problem because my sepiic system
removes the nutrients.

TRUTH: b-eptlc tanks are not
designed to remove nitrogen, one of
the top pollutants in ground water.
Most people don't have their septic
tanks maintained m‘pumped

MYTH:
after my dog.

TRLITI-I Studies have shown that
runoff of pet waste causes major pol
lution during rainstorms.

I don’t have to clean up

MYTH: One person’ can't really

makﬂ:dlfferen{.‘e.
TRUTH: If every person in Virginia




Mfer. You count
on it to be
there every day...

Here's Where You Cowme In

Choose to make a difference in
Virginia's water quality.

]- Get involved and become a stew-
ard of our water. Check online at
www.dervirginia.gov /stewardship
for the Virginia Stewardship pro-
gram, citizen monitoring, and other
activities in your area.

Ir_ Practice good stewardship at
home. Use waler wisely when brush-
ing your teeth or doing household
chores that require water. Repair
leake—a :inppmg faucet can waste 20

gallons of water a day and a leaking

toilet, 200 gallons! Install low-flow
showerheads and take shuwers

rather than baths, Wash cars and

water lawns during off-peak hours
‘and use a timer as a reminder to turn

'nEtﬁew&lﬂ.

5 » Clear drain storms and putters.
Debris can cause all kinds of prob-
lems. Clean leaves, twigs, and other
debris and trash from your gutters
and storm drains on a regular basis.
When vou clear it out, put it in the
trash or compost pile, and not in the
storm drain, where it becomes
stream pollution,

Emwdepam%mdm c.fearwaterm
drink, But its up to al of us o maka sure we
have an abundant suppiy:

Et. Maintain your septic system. If
you have a septic system that fails,
untreated wastewater could pollute.
Virginia's ground water and streams,
Ifd mﬂldm:lets_emptyﬂnwly qril"

hold chemicals, contact vour local
public works or public service author-
itv. Many have household waste cal-
leckion programs.

8‘, Mark storm drains as a communi-
ty project. Whether it is the
Chesapeake Bay or one of our rivers or
streams that might be impacted,
dumping trash into the storm drains is
not good stewardship. Visit the
Department of Conservation and
Recreation's “Adopt a Stream” pro-
gram web site at http:/ /www.dervir-
ginia.gov/stewardship.

?. Help control shoreline erosion—
plant a riparian buffer. Vegetative
buffers help slow the rate of runoff
and absorb wave energy, thereby
reducing erosion. Plant roots absorb
pnllutanhs that might end up in our
rivers. These trees, shrubs, and grasses
also filter the air and provide food and
habitat for wildlife, Along smaller
streams, trees provide shade that shel-
ters aquatic life from elevated water
temperatures during the summer. For
help, call your local Soil and Water
Cﬂrrsmatmn District office or the
Virginia Association of Soil and Water
Conservation Dustﬂcts* at (804) 559-
0324. You can also contact the county:
Depariment of Forestry to pget
seedlings, technical, and ﬁnanclal
assistance for planting,




Citizen Water Quality Monitoring Programs

Virginia's water resources include
49,000 miles of streams and hundreds
of acres of lake and estuarine waters,
With mare than 1,300 monitoring sta-
tions I:Eunughﬂut the Commonwealth,
DEQ boasts one of the largest water
quality monitoring networks in the
nation. This network is further
slh'engthmed by the efforts of environ-
‘mental mgamzaﬂm'ta ﬂ'Lat ‘-’(ﬂlmtﬂnljr
collect water quali
lakes,

32 A Viginia Eaxplover

-network: thro
Streams” Program. Save Our Streams
volunteers are b’ﬂ.ﬁl&ﬂ.lﬂ accordance:

with EPA es to monitor bio-

ronment are recorded on a weekly
basis at the sampling stations. The eit-
izen monitors work from a sampling
protocol approved by the EPA and the
Virginia. DEQ. All volunteers com-

plete an initial training class and two.

quality control sessions each year.
The IWLA maintains a statewide

volunteer water quality monitoring

ugh its “Save Our

indlcntﬂrs such as benthic

involves documenting things such as
tree canopy, slream bank stability,
and surrounding land use.

To assure that data collected by
citizen monitors is as good as it can
be; many groups follow a Quality
Assurance  Quality  Control
Program. This plan specifies rigor-
ous checks of the data sampling and
analysis meﬂmdulﬂg}r and can be
quite involved.

The citizen monitoring program

at DEQ harsz de:vehpe& an effe?.‘tw&'

WHAT IS WATER?

What is water?
What does it do?

Why is it needed by me and by you?

VIRGINIA DEPARTMENT OF

If' s conl

Water is life, is energy, is fur.
Water is needed hjrmmrjmnm
drink and fun o plas

ENVIRONMENTAL QUALITY




here are many programs available for

learning about Virginia's environment.

Visit www.vanaturally.com for more
information, or call the Virginia Office of
Environmental Education at 1-800-392-5482,

Stewardship Activity Directory

Choose an-activity, make a call, and make-a difference!
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Peoject Aquatic WILD ... ...

Adopi-A

Fish-Habitat Enhancement
“Fish It Chut!™

River of Words
Save Dur SEreams . cvce e oen e
Storm Drain Stenciling
Strearmn Doctor (Restoration)
Streamside Bufter Plan tin..,
Waterway Cleanup
Wildlife "»1E||.‘lp ng
Project WET

(ater Education for Toachers)
Project WILD
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Litter Cleanup ..
Oyster Gardening ,..oo.oowes

Organization

Nirginia Department of Transportation
Lepartment of Conservation & Recreation
.I.‘-'m artment of Game & Infand Fisheries

; .Ia['rL.uI, LCarparation

Berkley Corporation

Nirginia Marine Resources Commission

Chesapeake Bay Foundation

...Department of Environmental Quality
VA Chapter leaak W
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. VA Chapter Traak W
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. Department iof Forestry
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LJepclrrrneni of Game & ]nJand Fisheries
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Department of Game & Inland Fisheries

Phone Number
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5H-78R-1712
BM-367-1000
RO0-237-5530
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